Summary. Follicular 
INTRODUCTION
The first meiotic division of the oocyte begins in the embryonic ovary and proceeds only to the diplotene stage of the meiotic prophase. Further A surge of secretion of lh (for the purpose of this paper, lh is assumed to be the ovulation-inducing hormone in the rat) is recognized to represent the first stimulus for ovulation. This preovulatory secretion of lh is preceded by neuroendocrine events which can be blocked pharmacologically. The period during which the animal is sensitive to this pharmacological blockade is usually referred to as the 'critical period' (Everett & Sawyer, 1950; Everett, 1961 Everett, , 1964 . In the present study, the critical period was established as the time during which ovulation was blocked by administration of pentobarbitonesodium.
Following stimulation of the follicle by lh, the oocyte completes the first meiotic division and becomes a secondary oocyte. This maturation division is prerequisite to fertilization in the rat (Noyes, 1952) . Previous studies of ovum maturation in the rat did not relate the timing of the changes in the ovum to the time of gonadotrophin secretion (Odor, 1955; Mandi, 1963) . In this study, we have established the chronology of morphological changes with respect to the critical period and ovulation. Use of Nomarski interference microscopy (Ross, 1967; Tolansky, 1968) Analysis of a large number of vaginal smear records revealed that 70 % of the rats in this colony had 4-day cycles and 28% had 5-day cycles. In this study, 4-day cyclic animals were used. In animals exhibiting a single 4-day cycle at a randomly chosen time, the probability of the subsequent cycle also being 4 days long was 70%; after two such cycles, the probability was 94% and after three, 92 %. Donor rats (187), 3 to 5 months old, which had had at least two normal 4-day cycles immediately before the experimental treatment, were used here.
Rats were killed by cervical dislocation. The ovaries and, where pertinent, the ampullae of the oviducts, were excised and trimmed. The ovary was blotted and placed under a stereoscopic microscope at 10 magnification. The follicles were best visualized on a dark background; using microscissors, a small flap was cut out of the bulging follicular wall. Immediately, the tip of a polyethylene micropipette was placed into, or close to, the hole and the follicular contents were gently aspirated. The pipette was emptied into a few drops of unbuffered Ringer, pH 7-2, in a depression slide. Tubai ova were isolated as described by Rowlands (1942) .
The oocytes were separated from débris by transfer into clean Ringer's solution. When the cumulus cells were too tightly packed to allow the oocyte to be seen clearly, they were removed by adding a few drops of 0-01 % hyaluronidase (Leonard & Kurzrock, 1945) (Donahue, 1968 Fig. 4) . The presence of a chromatin coating of non-uniform structure on the nucleolus is consistent with the ob¬ servations of Austin and his co-workers Austin & Bishop, 1959; Austin, 1961) Fig. 7 and Text- fig. 1 ).
A few ova with bulges at the site of presumptive polar body extrusion were also classified as Stage 2. Their relative rarity implies that the extrusion of the polar body is a rapid process. Chromosomes were never seen in squash preparations made before 17.00 hours. Only seven sets of tetrads were recovered from twenty-one ova examined between 17.00 and 18.00 hours. This low recovery suggested that condensation of tetrads began at 17.00 hours, 1 hr before the median time of germinal vesicle disappearance.
The earliest appearance of the first polar body in living ova was between 22.00 and 23.00 hours. This was also the time interval during which the first dyads were detected. Between 23.00 and 24.00 hours, 50% of the ova contained dyads and after 24.00 hours, essentially all the ova contained dyads. (Odor, 1955; Mandi, 1963 
